Pb and Cd directly in whole blood. With empirical optimization of the time and potential of deposition, as well as sample volume, he shows that a total analysis time of 10 mm is adequate for quantifying blood Cd, using two standard additions and 1 mL of sample. Significantly shorter times and smaller quantities can be used for Pb at expected concentrations. Good agreement with standard reference materials and in interlaboratory comparisons was found. Samples were also analyzed by PSA and either electrothermal atomic absorption or differential pulse ASV, with excellent results. Most important, the agreement extends into the sub-zgfL range of Cd concentrations. Both Cd2 and Pb2 are dissociated from protein binding sites and chelate complexes and are electrochemically available at a pH of --0.6. This value appears to be critical; a potential drawback of the method is that small changes in pH in either direction affect the magnitude of the signal and the availability of the ions. At slightly higher pH values, Cd in particular is underestimated, presumably because of the onset of complexation. In principle, stripping analysis can produce information on metal speciation; however, the method of Ostapczuk is unlikely to be useful in this regard. The failure to observe an oxidation signal from complexed species of Pb and Cd means that acid dissociation of all complexes is necessary to render them electroactive in PSA.
by using electrothermal atomic absorption spectrometry-we cannot with certainty state the expected range of blood Cd in healthy individuals. Therefore, the development of a new method for Cd presents greater challenges than methods for Pb, but also potentially greater usefulness.
The clinical indications for Pb and Cd measurements in blood also differ. The importance of the concentrations of blood Pb, particularly in infants and children, is well established. As concern grows about the concentration at which Pb can cause detectable cognitive impairment (1-3), it becomes increasingly important to monitor the concentrations in exposed children. At the concentrations of concern, 100-250 p.gfL, no great analytical challenge is presented.
Direct analysis by Zeeman-corrected electrothermal atomic absorption methods, after dilution with a matrix modifier, is steadily replacing use of the Delves cup, although both approaches can be used reliably (4 In summary, this paper reports the rapid, low-cost, simultaneous measurement of two important toxic metals, Pb and Cd, in blood. The method appears reliable, and the direct determination of a diluted sample reduces the risk of contamination.
Establishing a second method of analysis for these elements, in addition to atomic absorption spectrometry, is of great importance in analytical validation for toxicological and regulatory pur-poses. It will be interesting to watch the extension of PSA to other elements present in blood at concentrations <1 pg/L.
